Structural requirements for the neuroprotective effects of aspirin analogues against N-methyl-D-aspartate and zinc ion neurotoxicity.
In order to elucidate the structural requirements for the dual neuroprotective activity of aspirin against N-methyl-D-aspartate (NMDA) and zinc ion neurotoxicity, various aspirin analogues and derivatives, modified at the carboxylic group, the acetyl group, and the chain length between the carboxylic acid moiety and phenyl ring, were synthesized. Replacement of the carboxylic acid group with alkyl groups (compounds 2c and 2d) resulted in a dramatic increase in neuroprotective activity against NMDA neurotoxicity, while reduction of the carboxylic acid group to the alcohol (compound 2g) completely abolished this activity. In contrast to NMDA neurotoxicity, compounds that are devoid of the carboxylic acid group did not show any activity against zinc ion neurotoxicity. Replacement of the acetyl group with a propionyl (compound 5a) or butyryl group (compound 5b) did not significantly change the activity against NMDA neurotoxicity, but replacement of the acetyl group with a propionyl group (compound 5a) resulted in a slight decrease in activity against zinc ion neurotoxicity. Compound 12, which has ethylene units between the carboxylic acid moiety and phenyl ring in the structure of aspirin, exhibited greater neuroprotective activity against NMDA neurotoxicity than the compared compounds (aspirin, compound 9 and compound 17), which have different chain lengths. A similar trend was also observed in the neuroprotective activity against zinc ion neurotoxicity. These results indicate that the carboxylic acid group in aspirin is not indispensable for the inhibitory effect against NMDA neurotoxicity, but is essential for the inhibitory effect against zinc ion neurotoxicity. The acetyl group and ethylene unit's distance are favourable for the inhibitory effect against NMDA neurotoxicity as well as zinc ion neurotoxicity.